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SEpinephrine produced an increased MAP without an im-
provement in SVand an important elevation in lactate levels,
which were significant higher than levosimendan. More-
over, levosimendan was superior in improving diastolic
function, which was evident on LV relaxation indexes.
Further investigations are needed to validate these results
in the clinical setting and to evaluate the cost/benefit ratio in
high-risk patients. Nonetheless, on the basis of these find-
ings, use of Ca2þ sensitizer drugs, such as levosimendan,
seems rational in induced or accidental deep hypothermia.
The clinical experience with levosimendan is limited
to weaning from conventional CPB. Its superiority over cat-
echolamines was already demonstrated as postoperative
rescue therapy for high-risk patients difficult to wean
from CPB.18-20 The hemodynamic data were limited on
systolic function and were consistent with results of this
study. However, no data exist about effect of
levosimendan on diastolic function after CPB.
Finally, some important limitations remain. The animal
model does not faithfully reproduce the clinical setting. In
addition, inasmuch as only a single dose of epinephrine
and levosimendan with a particular treatment regimen (sin-
gle loading dose at the beginning of rewarming and then
continuous infusion from 20C to complete rewarming)
was investigated, one cannot rule out the possibility that dif-
ferent dosages or treatment schemes might have generated
different functional outcomes from the one herein. Never-
theless, this particular treatment regimen for ephinephrine
was deliberately chosen to compare results with prior
studies.4-6CONCLUSIONS
Levosimendan has better inotropic and lusitropic effects
than epinephrine during rewarming from experimental
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Dr Paul M. Kirshbom (Atlanta, Ga). No disclosures. I have
just a couple of quick questions. I could not tell from your presen-
tation whether the animals were off bypass when you did your he-
modynamic studies at the end or whether they were still on bypass.
Dr Rungatscher. They went through a complete cardiopulmo-
nary-assisted rewarming, until they reached 36C, then bypass was
weaned and they subsequently underwent hemodynamic analysis
by vena cava occlusion method.
Dr Kirshbom. So they were off bypass.
Just 1 quick question. Why do you think the lactate was in-
creased given the fact they were on bypass for the entire study
and they were off for a very brief period? Obviously, they were
on full bypass. Why would the lactate be increased for that very
brief period?
Dr Rungatscher. The arterial lactate levels were increased as
a result of 15 minutes of deep hypothermic circulatory arrest fol-
lowed by cardiopulmonary bypass–assisted reperfusion. Results
indicated that reperfusion with levosimendan administration pro-
duced a better clearance of lactate than both epinephrine and con-
trol. Moreover, lactate after epinephrine infusion was even higher
than control, suggesting a noncomplete reperfusion of some region
of the body because of the vasoconstrictive effect of epinephrine.
Dr Kirshbom. So your pump flows were comparable between
groups?
Dr Rungatscher. Yes.ery c January 2012
